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FOREWORD

This study was pertomed by the Engineering and Materials Division (EM), U.S. Army
Construction Engineering Research Laboratory (CERL) for the Office of the Chief of
Engineers (OCE) under Project 4A762731AT41, "Military Facilities Engineering Tech-
nology"; Task Area G, "Base Development in the Theater of Operations"; Work Unit
008, "AFCS Lightweight T/O Structures." The OCE Technical Monitor was Mr. Arnold
Ivener, DAEN-MPC-I. Dr. R. Quattrone is Chief of EM.

COL Louis J. Circeo is Commander and Director of CERL, and Dr. L. R. Shaffer is
Technical Director.
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EVALUATION OF LIGHTWEIGHT, 1'rorn other functional requirements.2 The derivation of
RELOCATABLE STRUCTURES FOR USE (ie evaluation criteria is explained in Chapler 2.
IN THEATERS OF OPERATIONS

Mode of Technology Transfer
It is anticipated that the building systems identified

will be incorporated by AFCS into Army TM 5.301,
INTRODUCTION 5-302, and 5-303. 3

Background
The Army Facilities Component System (AFCS) 2H L

now provides facilities meeting three construction METHODOLOGY
standards: initial (to be used from 0 to 6 months),
intermediate (6 to 24 months), and temporary (24 to
60 months). Based on the latest doctrine in the Joint Evaluation Criteria
Chiefs of Staff (JCS) Publication 3, the "24 to 60 TM 5-333 discusses three principles for construction
months" standard has been eliminated and intermedi- in TOs: speed of construction through the standardiza-
ate redesignated as temporary.' Most facilities in the tion and simplification of building components and
present AFCS system have been developed to satisfy construction activities; economy of construction in the
the intermediate and temporary requirements-the use of materials, equipment, and personnel; and flexi-
assumption being that assets already in the Table of bility in meeting changing TO conditions.
Organization and Equipment (TOE) would meet most
initial requirements. As a result, AFCS does not in- Several criteria were drawn from these principles of
clude many facilities that meet the initial construction construction to guide the evaluation. The building sys-
requirements. However, with the Army's increased tems were to:
emphasis on short, intense conflicts, AFCS needs to
develop facilities that will satisfy this standard. 1. Minimize weight logistical requirements

Objective 2. Minimize volume logistical requirements
The objective of this study was to identify and

evaluate lightweight structures that are now used by 3. Be container compatible
the military services and private industry, and that
meet AFCS requirements for initial to intermediate 4. Minimize construction costs for material and
standards (0 to 24 months) of construction. labor

Approach 5. Minimize construction skills and maximize sim-
This objective was achieved by performing the picity of erection components

study in two phases: 6. Minimize time needed to erect building compo-
1. The U.S. Army Construction Engineering Re- nents

search Laboratory (CERL) collected information about
structures that Department of Defense (DOD) agencies 7. Minimize requirements for equipment and for
and private industry developed, and that met AFCS operator skills.
requirements for theater of operations (TO) use.

2. These structures were evaluated and ranked
based on a set of criteria developed from the principles "
of construction in Technical Manual (TM) 5-333 and Construction Management, Technical Manual (TM) 5-333

(Headquarter% IHQ, Department o1 the Army IDA), February

1972).
3Army Facilities Component System-Plinning. TM 5-301

(H, DA, September 1973); Army Facilities Component Sys-
'Joint Chief of Staff Publication 3, Vol 1 (Confidential), tern-Design, TM 5-302 (HQ, DA, September 1973); Army

Joint Logistics and Personnel Policy and Guidance; Vol 2, Joint Facilities Component System-Logistics Data and Bills of Mate.
Personnel/Manpower Policy and Guidance (August 1973). rials, TM 5-303 (HQ, DA, June 1981).
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In addition, the technical objectives suggested fur- Task I
ther criteria related to functional requirements. The From intomiation in previous CERL studies. CERL's
building systems were to: files, and Sweet's catalog, a list of commercial manu-

facturers was compiled (Appendix A). 4 CERL sent
8. Be easily relocatable letters to 124 manufacturers to find out whether the

performance of their structures met the evaluation
9. Have adequate shelf life criteria. Thirty-six companies responded. These manu-

facturers were later telephoned for more information
10. Be easily adaptable to different climatic condi- needed to complete the evaluation.!

tions

In addition to the structures produced by commer-
11. Require short lead-time for procurement cial manufacturers, three DOD structures were eval-

uated: the Marine Corps' Knockdown Shelter, the
12. Be fabricated with readily available materials Army's Temper Tent, and other structures listed in

the Joint Services Catalog.'
13. Be compatible with existing AFCS interior

design. Task 2
To assess several different shelters, a basis of com-

Based on these 13 points, evaluation criteria, with parison had to be established. Each shelter was eval-
weighting factors suggested by AFCS, were developed uated in its bare state-i.e., without furniture and
(Table 1). The factors indicated the relative importance mechanical systems. It was felt that once a shelter had
of each criterion in computing the final evaluation been isolated, interior packages of furnishings or me-
number. This final score was the primary element de- chanical equipment could be supplied either by AFCS
termining whether a structure would be recommended, or, in many cases, by the manufacturers.

Evaluation Procedure To evaluate the large number of structural sizes
The evaluation study was divided into two major which manufacturers offered, CERL selected a basic

tasks. The first was to establish a list of manufacturers module for each width increment provided by AFCS
producing prefabricated buildings, and to contact these (TM 5-302). Changes in length increments were treated
companies to obtain information necessary for evalua- as variations on the basic modules and therefore were
tion. The second task was to establish a procedure for not evaluated separately.
evaluating the structures.

The Theater of Operations Building System Evalua-
tion Procedures (TOBSEP) were used to evaluate each

Table I structure. 6 These procedures were modified to reflect
Candidate Structural System Selection Factors the criteria and weighting factors given in Table I.

Weighting TOBSEP criteria identical to those in Table I were
Factor, retained; criteria in TOBSEP but not in Table I were

Factors Percent eliminated. Criteria in Table I but not in TOBSEP

1. Weight (short tons) 10 were added.
2. Cubage (measurement ton) 10

3. Container compatible 10
4. Cost 10 4 Thomas A. Kenny, T. Csizmadia, R. Schneider, Effective
5. Erection simplicity 8 Use of Systems Building Technology: Open Systems Catalog,
6. Assembly time (hours and manhours) 12 Vols I-IlI, Special Report D-73/ADA040756, ADA040757,
7. Special assembly equipment requirements 6 ADA040758 (U.S. Army Construction Engineering Research
8. Relocatability 8 Laboratory ICERLI, June 1977); Industrial Construction and
9. Shelf life (minimum 5 years) 5 Renovation Catalog File (Sweet's Division, McGraw-Hill Infor-

10. Climate adaptability (temperate, desert, mation Systems Company).
tropic, frigid) 5 sJ'oint Services Catalog of Pre-Engineered Facilities Which

11. Lead-time (procurement) 5 Are Retrievable and Relocatable, Department of the Army
12. Quantity flexibility (materials availability, Pamphlet 415-2 (Departments of the Army, the Navy, and the

forming materials, or equipment) 5 Air Force, February 1977).
13. Compatibility with existing AFCS interior 6 T. C. Ryan and L. C. Tietz, Evaluation System for Pro-

designs 6 posed Theater of Operation Structures, Technical Report

100 C-14/ADA006014 (CERL. January 1975).
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The TOBSEiP computer program allowed CERL to best the various needs of AFCS. Structural needs at the
evaluate many structures and to store the results in lower end of the inventory (facilities with an 8-ft
retrievable files which could be changed and expanded [2.4-m] ceiling height and moderate width-less than
as additional data were gathered through interviews 60 ft 118.29 m]) are met by prefabricated panel and
with manufacturers' technical and sales personnel. pre-engineered building systems. Each is container

compatible, relatively light for transport, and relocat-
able. See Table 3 for a ranking of the top 10 manufac-
turers. Fabric structures can be used most efficiently

EVALUATION RESULTS for larger facilities (with ceiling heights over 8 ft
12.4 ml and clear widths greater than or equal to
60 ft [18.29 mi]). These have relatively light shipping

The results of the evaluation for three typical build- weights, and are container compatible and relocatable.
ing sizes in AFCS are presented in Appendix B: a 30-ft See Table 4 for a ranking of the top manufacturers.
(9.14-m) by 60-ft (18.29-m) by 8-ft (2.44-m)-high bar-
racks, a 40-ft (12.19-m) by 100-ft (30.48-m) by 14-ft The following deficiencies were identified for off-
(4.27-m)-high warehouse, and an 80-ft (24.38-m) by the-shelf, commercially available building systems:
100-ft (30.48-m) by 12-ft (3.66-m)-high signal mainte-
nance building. The evaluation results for each building 1. Most interior items of equipment, such as furni-
include an illustration of the existing AFCS structure, ture, provided by commercial manufacturers are expen-
an evaluation summary, and a structure evaluation sive and exceed the requirements for military facilities.
(Figures BI through BI 5). More austere facilities are needed.

The illustration of the existing structure shows the 2. Most commercial systems cannot be used for
plan of the building from TM 5-302. The evaluation phased construction. Since build ng components are
summary includes: (1) the ranking of all structures totally prefabricated in factories, the field commander
meeting dimensional requirements; this ranking is by cannot determine the level of austerity that may be
final evaluation number from the TOBSEP calculation needed for different requirements.
described below; (2) the structures recommended; and
(3) an illustration of top candidates. 3. Most manufacturers say that their building sys-

tems are adaptable to varying climates (desert, tropical.
The structure evaluation-the TOBSEP evaluation temperate, and frigid), but these claims are based on

for a candidate structure-includes the group criteria; the assumption that mechanical cooling and heating
the weighting factor for each group; a raw score, which systems will be used to maintain the desired interior
is a numeric value assigned the structure based on an temperatures. In fact, the systems cannot be adapted
analysis of the manufacturer's questionnaire responses; readily to varying climates.
and a group evaluation number, which is the product
of the weighting factor multiplied by the raw score.
The final evaluation number is the total of the 13 4 CONCLUSIONS
group evaluation numbers.

Other building sizes in AFCS were also evaluated. 1. Off-the-shelf relocatable buildings available corn-
Top candidates selected for each AFCS facility are mercially can meet AFCS requirements, although the
listed in Table 2. The evaluation indicated that the size correspondences may not be exact (Appendix B).
current DOD inventory of tactical lightweight, relocat-
able structures does not meet the needs of AFCS since 2. The current DOD inventory of lightweight, re-
AFCS buildings, in general, are nontactical and vary locatable structures does not meet the needs of AFCS-
widely in size. With the exception of items from except for tentages and the Marine Corps Knockdown
tentage and the Marine Corps Knockdown building building system.
system, tactical shelters generally have a small amount
of space and are limited in application. 3. Prefabricated panel and pre-engineered building

systems can be used for structures with an 8-ft (2.4-m)
Private industry has shown an interest in relocat- ceiling and a width less than 60 ft (18.29 m). Re-

able, lightweight building systems and offers several quirements for larger facilities can be met by fabric
structural alternatives. Two systems appear to meet structures.

9



peaqvpol

0ndo
,pMsum0fl

usteusasoipu
AIoio ____ __ ______________ ___________

FUdzpN

suO~ssdS

OURsnu zuu~o

janls~qoa . . *e.

~ u~$p~3uo~qupuzdx3 . . .. *

S. ~ ~ ~ sui~ ndS____________ ____

0 00 @00 0000060

umopp3ouN sdioa aum 0

-Jmq~xARlON 0 g 0 0 0 0 o o o

U- vIt. 't '24- 4 ~e 4 4 '54 2' A

0 0 - 00 E0r

00 00 00 0 0 0 00 00

ell C In -

.x 0D 0 0D 0D 0 0 0 I0
C', -l r4 el 'I

10



"DQIPOl 0

asua

ARIMSl

atuqajfl-V-ainpug
'Q'qou

UBBJOJN

swaisAS lidS
souisnpul ioqauy 0 0 0

s.iai1aq5 suaj. ajqcpuedx3

:0 
0000[18

U.

*0 M* = .. mo = a 0 m* 000
.0

x~~~ ~ ~ 0 CD C 0- C D 0 r4'

00 10 r, 0 o
0 CD 0 CD C)



NeOW"oJ *. * ** *

31najlmsuanu3

zjqoa

suglsUAS undS

sawijnpul zoqouV ____________________ ______________

szaaqS suaet aiqwp-dxg

001V 0 60 0 000 0

o mpl~~ *1*5o 0 aun 0 0 0 0 0

un q~ uMlppOl a 9 u9u 0 0 0 0 0 0 0 0 0 0 0 0 0

C6--

1S1

E 0
~E

0~ -0 - - .

0 0 0 D 00
f.- 00 m1 0

)< 0, 0 0 0 0C0
It* It It

12



zuoApoog

X"49J~ 0 0 00000 0 00

oldulAlo0

auapojr -V-oznptJ3
zotqou _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

s uods.S 0s0

SOLuMSPjq 0E0L0 0

ai"O~sS OWdN

siall $S luaj aqjqowdx

OUII1Ztd

S umopP)f u3sdioO auuzuj

ainsor, ApaX . 0 0 0 0 0 0 0 0

0

S *l

.S cc.

cx. 0 0 0 D00 0C

:10 00 00 00 O00a ~ 00

x0( 00 o 00 0 0, CY

13



uas a 0 00

*ipzig 000 0000o000 o0

aiduAIo

zolqoa __ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

IuMI~AS tidS

mininpul JIoqUV

m3nnS~lS agqoN

sialq5 lual aqupuvdx3

001V

aiiuol~f Anom~

2 2 1- 1

t-r 00 e~

.

0 0 0 000

x n 00 0 0 000(000000 0

00 0
00 00

14



Table 3 Table 4
Ranking of Structures Less Than 60-Ft (18.29-m) Wide Ranking of Structures Equal to or Greater Than

60-Ft (18.29-n) Wide
Total

Rank* Manufacturer 1st 2nd 3rd Points Total
Rank* Manufacturer lst 2nd 3rd Points

1 KeUy Klosure 29 27 16 157
2 Marine Corps Knockdown 14 21 23 87 1 BirdairChemfab 32 0 0 96
3 Lockheed-Georgia 15 1 0 47 2 Morgan 1 26 4 59
4 D. S. 1. 2 1 12 36 3 Lockheed-Georgia 3 2 25 32
5 Parkline Inc. 9 0 7 34 4 Seaman 0 4 13 21
6 Atco Foldaway 0 6 15 27 5 Goodyear Aerospace 0 2 0 4
7 Expandable Tent Shelters 4 6 0 24 6 U.S. Army Tent M-1950 1 0 0 3
8 Mobile Structures 2 2 7 17 7 Pascoe 0 1 0 2
9 C/O/A 0 4 3 11 8 Kelly Klosure 0 0 1 1

10 Anchor Industries 0 1 5 7 9 Atco 0 0 1 I

*Ranking of manufacturers by the number of times they re- *Ranking of manufacturers by the number of times they re-

ceived a first, second, or third place evaluation of AFCS facili- ceived a first, second, or third place evaluation for AFCS facili-
ties less than 60-ft (18.29-m) wide. Ranking procedure: first ties greater than or equal to 60-ft (18.29-m) 'ide. Ranking
place evaluation = 3 points, second place evaluation = 2 points, procedure: first place evaluation = 3 points, iecond place
and third place evaluation = I point. evaluation = 2 points, and third place evaluation = 1 point.

4. Most interior facilities provided by the commer- a. Sizes should correspond to the new AFCS
cial manufacturers are expensive and exceed the re- panelized wood building system incorporated into
quirements for military facilities. AFCS in 1981 (Change 3 to TM 5-301, 5-302, and

5-303).
5. Most commercial systems do not lend themselves

to phased construction. b. Interior facilities should be interchangeable
with the new AFCS panelized wood building system.

6. Most commercial structures do not adapt effec-

tively to various climates (temperate, desert, tropical,
frigid) without the use of mechanical systems. c. Capabilities for phased construction should

be provided.

7. A lightweight prefabricated panel system for
buildings less than 60-ft (18.29-m) wide should be de- d. Options for various climatic conditions should
veloped to meet the following requirements: be provided.

iIs
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APPENDIX A:
LIST OF COMMERCIAL MANUFACTURERS CONTACTED

The 124 manufacturers listed below were surveyed from 1 October 1980 to 1 April 198 1.

Survey Returned- Manufacturers
Manufacturers Surveyed No Forwarding Address Responding

Adams and Westlocke Company
Ford Street
Elkhart, IN 46514

Air Inflatable Products Company Returned
240 Dodge Avenue
East Haven, CT 06512

Air Logistics Corporation
3600 East Foothill Blvd.
Pasadena, CA 91109

Alumrinum Company of America Returned
1043 Alcoa Bldg.
Pittsburgh, PA 15219

Aluminum Construction Company Returned
1017 Alcoa Bldg.
Pittsburgh, PA 15219

Aluminum Structures Company
2514 Laurel Lane
Wilmette, IL 60091

Anchor Industries*
1 100 Burch Dr.
Evansville, IN 47733

Armbruster Manufacturing Company
8601 Old Route 66 South
Springfield, IL 62707

J Armco Steel Corporation
Box 600
Middletown, OH 45043

Arthur Industries
P.O. Box 74, South Main St.
Terryville, CT 06786

Atlantic International Corporation
111 T Chesapeake Park Plaza
Baltimore, MD 21220

16



Survey Returned- Manufacturers
Manufacturers Surveyed No Forwarding Address Responding

Atco Corp.

1830 N. Lamon
Chicago, IL 60639

ATCO Industries
3600 Yosemite, Suite 205
Denver, CO 80237

Aurora Building Complexes
P.O. Box 4246
Riverside, CA 92504

Automated Structures, Incorporated
Box 5346
Charlottesville, VA 22903

Basic Dwellings, Inc.
P.O. Box 82
Claremont, CA 91711

Behlen Manufacturing Company
P.O. Box 569
Columbus, NB 68601

Bellaire P roducts, Incorporated
N. Highway 301
Tallevast, FL 33580

Birdair/CHEMFAB
2,015 Walden Ave.
Buffalo, NY 14225

Bradley Washfountain Company
9101 Fountain Blvd.
Menomence Falls, WI 53051

Brunswick Corp. Defense Division
150 Johnston Road
Marion, VA 24354

Butler Manufacturing Company Returned

BMA Tower
Kansas City, MO 64141

CAREW Corporation

3495 Industrial Hwy.
York, PA 17402

Cary-Way Building Company
7150 Almeda-Genoa Rd.
Houston, TX 77034

* 17



Survey Returned- Manufacturers
Manufacturers Surveyed No Forwarding Address Responding

Chief Industries Incorporated
P.O. Box 2078
Grand Island, NB 68801

Cliff Industries
P.O. Box 1327
County Rd. 3 South
Elkhart, IN 46514

C/O/A
9305 Michigan Ave.
Detroit, MI 48210

Compatible Design Systems Company Returned
Santa Clara, CA 95052

Component Houses, Inc.
3255-T Middlebelt Rd.
Inkster, MI 48141

Composite Structures Corporation
Box 625
Louisburg, NC 27549

Concrete Plank Company, Incorporated
2 Parete Avenue
North Arlington, NJ 07032

Creative Building, Incorporated
1101 East University
Urbana, IL 61801

Creative Fabrics Systems, Inc.
2501 South Raritan
Englewood, CO 80110

Customhouse Buildings Returned
7810 4th Place
Downey, CA 90241

Delco Steel Fabricators, Incorporated
11200 Roosevelt Blvd.
Philadelphia, PA 19116

Design Space International
2 Bala Plaza
Bala Cynkiyd, PA 19004

Designed Facilities Leasing
16203-T E. Arrow Hwy.
Irwindale, CA 91706

18



Survey Returned- Manufacturers
Manufacturers Surveyed No Forwarding Address Responding

Diamond Domes
120 Ruth Road
Bloomington, IL 61701

Dobler Enterprises
208 McConnel St., Suite D
Laramie, WY 82070

Dueue Precast Concrete Products, Incorporated
P.O. Box 1277
Oshkosh, WI 54901

Dynafab

3129 W. Burbank Blvd.
Burbank, CA 91505

Econonabilt Manufacturer Company, Inc. Returned
609 Mast Road
Manchester, NH 03102

Econostrut Systems Incorporated Returned
650 California Street
San Francisco, CA 94108

Endure-A-Lifetime

7500 N.W. 72 Ave., P.O. Box 660666
Miami, FL 33166

Endure Aluminum Building Products Returned
2375 NW 75th
Elizabeth, NJ 07207

Expandable Shelters, Inc.
810 Houston, Suite 1214
Ft. Worth, TX 76102

Factory Built Homes, Incorporated
1313 Pinewood Drive
Pittsburgh, PA 15243

Fantaine Modular Structures Inc. Rc(urned
Easthampton Road, Rt. 10
P.O. Box 538
Northhampton, MA 01060

Fiberboard Paper Corporation Returned
1710 59th Mertville
San Francisco, CA 94501

Foam Molding Corp.
8000.T University
Des Moines, IA 53011

19



Survey Returned- ManufacturersManufacturers Surveyed No Forwarding Address Responding

Fam Plastics, Inc.
37-T 4th Street, SW
Osseo, MN 55369

Foamcar Incorporated
P.O. Box 159
Benicia, CA 94501

FULFAB, Incorporated
1525 Whipple Avenue SW
Canton, OH 44710

General Housing Industries, Inc. Returned
301 South Allen Street
State College, PA 16801

Goodyear Aerospace Corporation
Litchfield Park, AZ 85340

Guerdon Industries, Incorporated
21243 Ventura
Woodland Hills, CA 91364

Housing Systems Company Returned
P.O. Drawer B
Ventura, CA 93003

Inmark International, Inc.
230 N. Michigan Ave.
Chicago, IL 60601

Insulcrete International, Inc.
2000 SW 20th Street
Ft. Lauderdale, FL 33315

Insta Buildings Incorporated Returned
877 South Adams Road
Birmingham, MI 48011

International Shell Structures Returned
180 Morris Avenue

Mountain Lakes, NJ 07046

International Shell Structures
RDI
Wharton, NJ 07885

International Structures Corporation
P.O. Box 69
Comwells Heights, PA 19020

20



Survey Returned-- Manufacturers

Manufacturers Surveyed No Forwarding Address Responding

K-Span Building Systems

RR 1
Huntingburg, IN 47542

J ohns-Mansville Returned

22 East 40th Street
New York, NY 10016

Jal-Donn Modular Building, Incorporated

P.O. Box 45100
700 Bassett Road
Westlake, OH 44145

KAYKOR Division Returned

Continental Oil Company

129 Canel Road
Fairless Hills, PA 19030

Kelly Klosure Systems, Inc.

P.O. Box 1058
Fremont, NB 68025

KWIK-Built, Inc.
3114 Benton St.
Garland, TX 75042

L. Saunders, Inc.
McLachlen Bank Bldg., Suite 810

666 11 th St., NW
Washington, DC 20001

Lawrence Packaging Supply Corp.

I 13-T N. 13th St.
Newark, NJ 07107

Line Structures Incorporated Returned

695 Columbus Avenue
4 Stratford, CT 06497

Lockheed-Georgia Company

86 South Cobb Drive

Marietta, GA 30063

M & S Structures Returned

r P.O. Box 141, US 29-211

Gainesville, VA 22065
L

Masonite Corporation
29 North Wacker Drive
Chicago, IL 60606
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Survey Returned- Manufacturers
Manufacturers Surveyed No Forwarding Address Responding

Mobile Facilities Incorporated Returned
1800 W. 43rd Street
Chicago, IL 60609

Mobile Structures
P.O. Box 1405
Elkhart, IN 46515

Modular Constructors Incorporated
309 New Boston Street
Wabum, MA 01801

Morgan Building Systems
P.O. Box 222261

Dallas, TX 75222

Morgan Portable Building Company

P.O. Box 7985I

Multiplex Structures Corporation
Route 206
Mount Holly, NJ 08060

National Building Systems
P.O. Box 4368
Hialeah, FL 33014

Newtel Inc.
P.O. Box 350839
Miamid, FL 33135

Niles Expanded Metals Corporation
105 North Pleasant Avenue
P.O. Box 687
Niles, OH 44446

Olympic Prefabricators
P.O. Box 33686-T!

*1 Seattle, WA 98133

Parkline, Inc.
P.O. Box 65
Winfield, WV 25213

PASCOE Steel Corporation
1301 E. Lexington Ave.
Pomona, CA 91766

Pacific Panels Incorporated
P.O. Box 606

* Elk Grove, CA 95624
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Survey Returned- Manufactures
Manufacturers Surveyed No Forwarding Addres Responding

Panel LOC Systems Incorporated Returned
P.O. Box 644
Dover, NJ 07801

Panelfab International Corporation
2000 NE 146th St.
North Miami, FL 33181

Potlatch Wood Products Group
P.O. Box 3591
San Francisco, CA 94119

Pease Company
900 Laurel Ave.
Hamilton, OH 45023

Pepsico Building Systems
3031 La Jolla St.
Anaheim, CA 92806

Port-A-Built Corporation
5500 North Valley Highway

Denver, CO 80216

Porta House, Inc.

717-27 Kevin Court
P.O. Drawer 2226
Oakland, CA 94621

Porta-Kamp
P.O. Box 7064-T
Houston, TX 77008

Porta-King Building Systems

4133-T Shoreline Drive
Earth City, MO 63045

Porta-Space Inc.

P.O. Box 515-T
Cockeysville, MD 21030

Precision-Built Corporation
4224 Airport Road
Cincinnati, OH 45226

H. H. Robertson Company
2 Gateway Center
Pittsburgh, PA 15222

Seaman Building Systems
2028 E. Whitfield Avenue
Sarasota, FL 33580
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Survey Returned- Manufacturers
Manufacturers Surveyed No Forwarding Address Responding

Sectional Home Garage Works, Inc.
2344 Bailey Ave.
Buffalo, NY 14211

Sectional Housing Systems, Inc. Returned
1772 Peynolds Avenue
Santa Ana, CA 92705

Sectional Structures Inc. Returned
161 W. Schuyler Street
Oswego, NJ 13126

Sheffield Modulab
3630 San Fernando Road
Glendale, CA 91204

SOULE Buildings
Sould Steel Company
P.O. Box 3510 Rincon Annex
San Francisco, CA 94119

Span Systems, Inc.
180 Morris Ave.
Mountain Lakes, NJ 07046

Spuntech Housing Corporation Returned
1360 N. Main Street
Ann Arbor, Ml 48104

Star Manufacturing Company
Dept. NCD-I IA
8600 S. Interstate 35
Oklahoma City, OK 73143

Stran Division National Steel Prod. Co.
Box 4D490
Houston, TX 77040

Structural Plastics Corporation Returned325 Newark Rd.

Hebron, OH 43025

Structures, Inc.

Box 639
Johnstown, PA 15907

Task Force Homes, Incorporated
16737 Shore Drive NE
Seattle, WA 98155
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Survey Returned- Manufacturers
Manufacturers Surveyed No Forwarding Address Responding

Techbuilt Returned
127 Mt. Auburn Street
Cambridge, MA 02138

Timber Engineering Company Returned
1619 Massachusetts Avenue NW
Washington, DC 20036

Timberweld Mfg.
903 Clongh Ave.
Columbus, MT 59019

Transglobal Industries
1 Transglobal Square B7005
Long Beach, CA 90807

Uniblock Incorporated Returned
6874 Hammond ES
Dutton, MI 49016

Unistrut Corporation
35005 Michigan Ave., W.
Wayne, MI 48184

United States Steel Homes
Division of United States Steel
P.O. Box 86 (USA 8680)
Pittsburgh, PA 15230

Unitized Systems Company, Incorporated
P.O. Box 127
South Hill, VA 23970

Universal Papertech Corporation Returned
Hatfield Industrial Park
Hatfield, PA 19440

Urban Systems Development Corporation Returned
Suite 900 Crystal Plaza
2001 Jefferson Davis Highway

Arlington, VA 22202

Wonder Bldg. Division
Modular Technology Corp.
Box 6
Plato Center, IL 60170
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Figure B6. Existing warehouse (facility number: 44-11).
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Lhiof of ingineers 8th USA, Korea WON
ATTN: lwch Monitor Alf*: EAE (111 96Ul AlIM: facll ties L.ineer
ATTU: UAIM-ASI-1 I) ATTU: EAFE-I 96.j1 Cameron .tatiun Z414
ATTN: DMhN-CCP ATTM: EAFE-1O 96224 Fort Lesley J. Mceair iuJi9
AITN: 0MEN-CW ATTN: EAFE-41 9620# fort Myer £LZik
ATTM: 0AEM-CWE ATTN: (AFE-H 96211
ATTN. OAEN-CWi-H ATiT: EAFE-P 96259 "Inc
ATTN. UAAM-CwG ATTM: EAFE I 9621Z ATTN. MIIL- A iU l
AiM. UAEM-CUP ATTN: Facilities Engineer
AIIM. OAW-MP 416th Engineer Command 6U623 Unkland Army SAsW 94626
ATTN; OAIN-MPC ATTN: Facilities Engineer Bayonne NU| UIUU2
ATiM: OAN-NfE Sunny Point NUT 26461
AIIM: DAEN-MPO USA Japan (USAIJI
ATTN: DOEM-NPR-A Ch. FE Div. AJEM-FE %341 MARAULUM, ATTM: DKUMA-F 71164)
AITT: UM-RO Fac Engr IOnsh) 96343
ATT: DAN-ROC Fac Engr (Okinawa) 96331 TALLON. Fec. uiv. 48090
ATTN: 0AEN-ROM
ATTN: OAEM-RM ROK/US Combined Forces Commnd 96301 TECUM, ATTN; URSIE-LG-f 21US
ATTN: OEM-ZC ATTN: (USA-HC-CFC/Engr
AIT: 0AE-ZCE TRAJC
ATT: OAEN-ZCI US Nil itary Academy 10996 NQ. TRAOUC, ATTN: AFEM-FE
ATTN: DAM-ZCM ATTN: Facilities Engineer ATTM: Facilities Engineer

ATTN: Dept of Geography A Fort Belvoir 22U60
FESA, ATTN: Library 22060 Computer Science Fort Benning 31906

ATT: OSCPER/M4hM-A Fort Bliss 19916
US Army Engineer Districts Carlisle Barracks 7Uj
ATTN: Library Engr. Studies Center 20315 Fort Chaffee 72902
Alaska 99901 ATTN: Library Fort Uix 06640
Al Satin 09616 fort Eustis 23b04
Albuquerque 87103 AMNRC, AITN: CRUMR-WE 02172 Fort (jordon 3US
Baltimore 21203 Fort Hamilton 11252
Buffalo 14207 USA ARRCON 61299 Fort Benjamin Harrison 46216
Charleston 29402 ATT: ORCIS-RI-1 Fort Jackson 292U1
Chicago 60604 ATTN: DRSAR-1S Fort Knox 40121
Detroit 48231 Fort Leavenworth 66027
Far East 96301 DARCOM - Dir.. Inst.. C Svcs. Fort Lee 23801
Fort Worth 76102 ATTN: Facilities Engineer Fort McClellan J6ZU5
Galveston 77550 ARRADCON 07801 Fort Monroe 23691
Huntington 25721 Aberdeen Proving Ground 21005 Fort Rucker 36362
Jacksonville 32232 Army atis. and Mechanics Res. Cir. Fort Sill 73S3
Japan 96343 Corpus Christi Army Depot 71419 Fort Leonard Wood 66473
Kansas City 64106 Harry Dlamond Laboratories 2073
Little Rock 72203 Dugway Proving Ground 84022 TSARCUM, AIT: STSAS-F 6311
Los Angeles 90093 Jefferson Proving Ground 47250
Louisville 40201 Fort MonmOuth 07703 USACC

Mphis 38103 Letterkenny Army Depot 17201 ATTN: Facilities Engineer
Mobile 36628 Natick R&D Ctr. 0170 Fort Huchluca 8561J
Nashville 37202 New Cumberland Army Depot 17070 Fort itchie 21119
New Orleans 70160 Pueblo Army Uepot 81001
mew York 10107 Red River Army Depot 7901 MESTCUi
Norfolk 23510 Redstone Arsenal 35809 ATTN: Facilities Enginer
Omaha 68102 Rock Island Arsenal 61299 Fort Shafter 96858
Philadelphia 19106 Savanna Army Depot 51074
Pittsburgh 15222 Sharpe Army Depot 99331 SHAPE 09OSS
Portland 97208 Seneca Army Depot 14541 ATTN: Survivability Section. LCB-UPS
Riyadh 09038 Tobyhanna Army Depot 18466 Infrastructure Branch. LAmUA
Rock Island 61201 Tooele Army Depot 84074
Sacramento 95814 Watervllet Arsenal 12189 NQ USEUCOIM 09128
San Francisco 94105 Yuma Proving Ground 85364 ATTN: ECJ 4/7-LUE
Savannah 31402 White Sands Missile Range 88002
Seattle 98124 Fort Belvoir, VA 2200
St. Louis 63101 OLA ATTN: OLA-WI 22314 ATTN: ATZA-DTE-EN
St. Paul 55101 ATTN: ATZA-OTE-SIW
Tulsa 74102 FORSCOM ATTN: ATZA-FE
Vicksburg 39180 FORSCOM Engineer. ATTN: AFEM-FE ATTN: Engr. Library
Walla Walls 99362 ATTN: Facilities Engineer ATTN: Canadian Liaison Office (2)
Wilminqton 28401 Fort Buchanan 00934 ATTN: IWR Library

Fort Bra"9 28307
US Army Engineer Divisions Fort Campbell 42223 Cold Regions Research Engineering Lab UJIb
ATTN: Library Fort Carson 80913 kTTN: Library
Europe 09757 Fort DOvens 01433
Huntsville 35807 Fort Drum 13601 ETL. ATTN: Library 22060
Lower Mississippi valley 39180 Fort Hood 76544

Middle East 09038 Fort Indialitown Gap 17003 Waterways Experiment Station 3910U
Middle East (Rear) 22601 Fort Irwin 92311 ATTN: Library
Missouri River 68101 Fort Sam HoustOn 18234
Mew England 02154 Fort Lewis 98433 NQ, X11l Airborne LOrps and Z831
North Atlantic 10001 Fort McCoy 54656 Ft. Bragg
North Central 6060S Fort McPherson 30330 ATTN: AFZA-FE-CE
North Pacific 97208 Fort George G. Mead* 20755
SOho River 45201 Fort Ord 93941 Chanute AFB. IL bb6
Pacific Ocean 96858 Fort Polk 11459 3345 CES/DE. Stop 21
South Atlantic 30303 Fort Richardson 99505
South Pacific 94111 Fort Riley 66442 Morton FEB 92409
Southwestern 75202 Presidio of San Francisco 94129 ATT: AFRCE-MI/UEE

Fort Sheridan 60031
US Army Europe Fort Stewart 31313 NEEL 93041
N). Ith Army Training Comand 09114 Fort Wa nwright 99103 ATTN: Library (Code LSA)

ATTN; AETTG-OfH (5) Vancouver Bks. 98660
HN, Ith Army OOCS/Engr. 09403 Tyndall AF8. FL 32403

ATTN: AEAEM-EH (4) HSC AFEC/Engin&ering & Service Lab
V. Corps 09079 ATTN: HSL0-F 78234

ATTN: AETVOEM (S AITN: Facilities Engineer Defense Technical Info. Center iJ214
VII. Corps 09154 Fitzsimons Army Medical Center 80240 ATTN: DA (12)

ATTM: AETSDIEH (51 Walter Reed Army Medical Center 20012
21st Support Comnd 09325 Engineering Societies Library 10017
ATTN: AEREN (51 INSCOM - Ch. InstI. Div. Now York, MY

Berlin 09142 ATTN: Facilities Engineer
AIT: REBA-EN (2) Arlington Hall Station (21 22212 National Guard Bureau 20310

Southern European Task Force 09168 Vint Hill Farms Station 22186 Installation Division
ATTN: AESE-ENG (31

Installation Support Activity 09403 US Government Printing Office 22304
ATTN: AEUES-RP Receiving Section/Depository Copies (2)
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